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Description

[0001] The presentinvention relates to apparatus for
cutting or sealing plastics materials, in particular plastics
packaging materials in sheet, roll or bag form.

[0002] Itis known to seal or join flexible plastics pack-
aging material by welding using heat supplied for exam-
ple by electrically heated resistance wires, or by heated
metal dies (cartridge heaters). The electrically heated
resistance wires become extremely hot in order to effect
sealing and localized overheating and even fuming of
the plastics material is not uncommon. In contrast, the
temperature of the cartridge heaters is more closely
controlled since too low a temperature will result in poor
or no sealing of the plastics film, whereas too high a tem-
perature would seriously damage the plastic film, again
resulting in poor or no sealing. Historically, cartridge
heaters have comprised quite large metal blocks having
a high thermal inertia in an attempt to provide tempera-
ture stability. This however means that it is impossible
quickly to change or even correct the die temperature
relative to a required target temperature. With both elec-
trically heated resistance wires and cartridge heaters,
cutting of the plastics film is sometimes achieved with a
separate cutting operation.

[0003] The present applicant has pioneered so-called
low thermal inertia dies for cutting or sealing plastics ma-
terial. The low thermal inertia dies do not rely on thermal
inertia to maintain desired temperature and resist tem-
perature fluctuations (as distinct from conventional car-
tridge heaters), and do not rely on heating to tempera-
tures well in excess of that required to seal plastics ma-
terials. Instead, a low thermal inertia die is heated to an
exact temperature required to seal the plastics material
in question, and as heat energy is dissipated during op-
eration it is replaced by an equivalent amount of thermal
energy from an electrical heating element mounted on
the die.

[0004] GB-A-2233802relates to alow thermalinertia
die having a backing member, a working face and two
layers of thermally-conductive rubber disposed therebe-
tween. An electrical resistance heating element is sand-
wiched between the rubber layers and supported by the
backing member.

[0005] Priorto 7th March 1998, the present applicants
made publicly available a metal low thermal inertia die
which corresponds to the preamble of appended claim
1. The die included a base portion, a blade-like portion
and a working face on an edge of the blade-like portion,
spaced from the base portion. A strip-shaped electrical
resistance heating element was embedded in a recess
in the base portion, underneath a filler strip, with one
side of the element facing towards the working face. A
temperature sensor was provided to sense temperature
centrally inside the die.

[0006] When usingalowthermalinertia due, accurate
control of the temperature of the die is essential. In high
throughput applications in particular, the desired die
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temperature must be restored as quickly as possible
during each sealing operation in readiness for the next
plastics material for sealing. A need is seen for an im-
proved low thermal inertia sealing die which enables
even more accurate sealing operations to be performed.
[0007] Inaccordance with a first aspect of the present
invention, there is provided apparatus for cutting or seal-
ing plastics material, as defined in appedent claim 1 to
which reference should now be made. Reference
should also be made to the appendant dependent
claims in which various embodiments are defined.
[0008] Embedding the electrical resistance heating
element in the low thermal inertia die enables highly ef-
ficient transfer of heat energy from the element to the
die. Embedding also enables the electrical resistance
heating element to be positioned substantially adjacent
the working face of the electrical resistance heating el-
ement, in which case heat energy will be provided where
the majority will be dissipated. Such an arrangement of-
fers improved performance over a prior low thermal in-
ertia die where the heating element was located on the
surface of the die, remote from the working face. As heat
energy is delivered exactly where it is required, low volt-
age heating elements may be used.

[0009] The working face of the low thermal inertia die
may have a profile adapted to achieve predetermined
sealing or cutting geometry. The profile may include a
ridged region to provide an edge for cutting and produc-
ing narrow seal bands either side of the cut. The profile
may include a chamfered region, perhaps either side of
the ridged region, to provide an enlarged surface for pro-
ducing wider seal bands.

[0010] The apparatus may further comprise means
for controlling electrical current supplied to the electrical
resistance heating element. This control may be effect-
ed in response to the temperature of the low thermal
inertia die. Precise temperature control is extremely im-
portant with low thermal inertia dies, which typically will
operate from 140-220°C, depending upon the plastics
material being sealed/cut.

[0011] The apparatus further comprises means for
sensing the temperature of the working face of the low
thermal inertia die. The temperature sensing means
may comprise a thermocouple, with the tip of the ther-
mocouple located inside the low thermal inertia die, ad-
jacent the working face. Preferably, the thermocouple is
located to sense the temperature of a central region of
the work face.

[0012] The electrical resistance heating element is
elongate, and is received in a groove provided in the low
thermal inertia die. At least one side or floor of the
groove is adjacent the working face. The electrical heat-
ing element may comprise a low resistance nickel-
chrome strip covered in an electrical insulator. Prefera-
bly, the electrical insulator is thermally conductive. The
electrical heating element may be encased within a met-
al housing, with the electrical insulator isolating the elec-
trical heating element from the metal housing. The metal
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housing enables heat to be efficiently drawn from the
electrical heating element. The metal housing may be
formed from a tube. Extensive contact between the met-
al tube and the electrical insulator may be achieved by
flattening the metal tube around the electrical heating
element. The metal housing may have a profile to be a
snug fit in the groove. Snug or friction fitting between
the metal housing and the low thermal inertia die ena-
bles good thermal contact therebetween. Additional
thermal transfer may be achieved using a conductive
filler or bonding agent such as silicone.

[0013] The apparatus may further comprise a bolster
for supporting the low thermal inertia die, and thermally
insulated holding means for mounting the low thermal
inertia die on the bolster. The thermally insulated holding
means prevents significant amounts of heat energy es-
caping to the bolster which could otherwise represent a
massive heat sink. The apparatus may further comprise
an anvil, with at least one of the low thermal inertia die
and the anvil being moveable towards the other for bi-
asing the work face against opposed plastics material.
The anvil may be electrically heated. Heating the anvil
may increase running speeds of the apparatus and may
improve feed quality. The temperature of the anvil may
be controlled in response to the output of a temperature
sensing means associated therewith. The surface of the
anvil facing the working face may be planar, or it may
have a profile corresponding to that of the working face
of the low thermal inertia die. The anvil may even be of
rotary type, perhaps rotating at a speed to match move-
ment of plastics material past the die. The anvil may be
of rubber, silicon, PTFE or fibre glass.

[0014] The working face of the low thermal inertia die
may be covered with a non-stick coating. The low ther-
mal inertia die may be of aluminium, and may be formed
by extrusion, possibly with the groove for receiving the
electrical resistance heating element. The working face
of the low thermal inertia die may be linear or curvilinear,
even circular. With a low thermal inertia die, the mass
of material constituting the die itself is usually low. Ac-
cordingly, the blade-like portion of the low thermal inertia
die may have a depth greater than its width. In order to
be adjacent the working face or edge of the blade-like
portion, a strip-shaped electrical resistance heating el-
ement is embedded in the low thermal inertia die with
one elongate edge closer to the working face than the
other.

[0015] Desirably arms or clamp side plates may be
provided to either side of the low thermal inertia die for
contacting the plastics sheeting, carrying it into contact
with the anvil and holding it in position as it is cut or
sealed.

[0016] The arms are preferably carried on the bolster
by resilient members allowing relative movement of the
arms relative to the bolster. Alternatively the arms may
be fixed relative to the bolster.

[0017] Control of the temperature of the low thermal
inertia die is preferably effected in response to the out-
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put of the temperature sensing means by a control unit
which controls operation of a relay in the power circuit
of the electrical resistance heating element.

[0018] The control unit may be programmed/pro-
grammable to control the heating effect of the electrical
current sent to the electrical resistance heating element.
Parameters which may be programmed/programmable
within the controller include the length of time for which
the low thermal inertia die must be heated before it
reaches an operating temperature; the temperature at
which it is desired to operate the low thermal inertia die
- the set point; and the range of temperatures to either
side of the set point temperature which is permissible;
and a maximum set point temperature above which the
low thermal inertia die cannot be heated. The set point
is dependent upon a number of factors, including thick-
ness and type of plastics material and desired speed of
operation.

[0019] Embodiments for the invention will now be de-
scribed by way of example with reference to the accom-
panying drawings, in which:

Figure 1 shows schematically a perspective end
section view of a low thermal inertia die used in ap-
paratus embodying the present invention;

Figure 2 shows at A and B respectively an end view
and a side view of a apparatus incorporating the low
thermal inertia die of figure 1;

Figure 3 shows, in highly schematic form, an elec-
trical circuit for use in controlling the apparatus of
figure 2A and 2B; and

Figure 4 shows schematically an exploded view of
alow thermal inertia die in accordance with another
embodiment of the present invention.

[0020] Figure 1 shows a low thermal inertia die 10
having a working face 12 with a generally rounded pe-
riphery 14 and a central ridge 16. The rear surface 18
has a groove 20 extending towards and terminating ad-
jacent the working face 12, and running the length of the
die 10. An elongate electrical heater assembly 22 is em-
bedded in the die 10 at the bottom of the groove 20, and
held partly by friction with the side walls and partly by
silicone bonding agent 24. The heater assembly 22
comprises a low resistance nickel chrome strip 26 cov-
ered in electrically non-conductive tape 28 (e.g., Kapton
insulating tape), all encased in a flattened steel tube 30.
(Electrical connections to the strip 26 have been omitted
for improved clarity). A thermocouple 32 is also embed-
ded in the die 10, with the tip 34 located to sense the
temperature of a central region of the working face 12.
[0021] Referring to Figure 2A and 2B, the low thermal
inertia die 10 is supported by thermally non-conductive
holders 52 on a bolster 54.

[0022] Bolster 54 also carries a pair or arms or clamp
side plates 56 which lie on either side of the holders 52
and die 10. The arms 56 normally depend below the
working face 12. The arms 56 are supported on the bol-
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ster by spring members 58 coupled to support blocks
60 to which the arms are attached. The lowermost ends
of the arms 56 extend also partially inwardly as shown
at 62. As can be seen, the ends 62 of the arms 16 are
normally below working face 12.

[0023] The arms 56 may be pushed upwardly against
the bias of the spring members 58 such that their low-
ermost ends 62 lie above the working face 12 of die 10.
[0024] An anvil 80 is shown immediately below the
bolster/die assembly and comprises a U-channel mem-
ber 82. The central portion of channel 82 has a flexible,
e.g. elastomeric, material core 84 the upper part of
which is covered by a shaped/profiled member 86.
[0025] In the example shown profiled member 86 ris-
es to either side 90 of the centre line of the anvil 80 -
which is positioned in line with the central ridge of the
die 10. At its centre the profiled member 86 carries a
fibre glass strip insert 88. Profiled member 86 is flexible
and desirably of an elastomeric material, which may be
same or differ from that forming the core 84.

[0026] It will be appreciated that when two sheets of
plastics, e.g. polythene, sheet are placed between blade
10 and anvil 80 movement of the blade towards the anvil
(or vice versa) will cause the sheets to be stretched over
the raised section 90 of the profiled member 86. The
sheets will be forced down to either side of the raised
portions by the arms 56 - the lowermost ends 62 engag-
ing the top sheet. Continued movement of the die/bol-
ster assembly will cause the arms 56 to be driven up
against the bias of the spring members 58 until the work-
ing face 12 extends below the lowermost ends 62 of the
arms 56. In time the die 10 bears upon the fibre glass
insert 88 and will cause the plastics sheets to be fused
and, if the anvil 80 and working face 12 are appropriately
shaped (e.g., by having central ridge 16), to cut along
the centre line of the anvil. The fibre glass insert 88 may
if desired be electrically heated.

[0027] Figure 3 schematically illustrates a control sys-
tem for use in controlling the apparatus of the invention.
[0028] A step down voltage transformer 100 is oper-
able to receive mains voltage (110, 240 v) and provide
an output at 12v to a controller 102 (e.g., as supplied by
CAL under reference CAL 3300). Another step down
voltage transformer 104 similarly receives mains volt-
age and is operable to give a range of output voltages
from 15y, to 50v for supplying power to a heater element
26 included in die 10 via a solid state relay 108 operation
of which is controlled by controller 102. Controller 102
has an input from the thermocouple 32 associated with
heater 26 in die 10.

[0029] Controller 102 switches solid state relay 108
on and off and thereby controls the supply of power to
the heater 26 in die 10 and thus the temperature of the
die. The rate at which the controller 102 switches the
relay 108 varies in dependence upon how fast heat is
being removed from the die so that the temperature re-
mains accurate especially at the working face 12 of the
die 10.
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[0030] As shown in dotted outline in Figure 3 trans-
former 104 may also supply power to heat the fibre glass
insert strip 88. If this is done the power is supplied under
the control of a second controller 112 switching a second
solid state relay 114 in response to the output of a sec-
ond thermocouple 116 associated with the strip 88.
[0031] Transformer 104 is preferably a toroidal trans-
former which has an output with reduced noise and is
cleaner. Other ways of controlling the electrical current
supplied to the die 10 to heat the die 10 may be used if
desired.

[0032] It is to be noted that die 10 is held on bolster
54 by thermally non-conductive holders. This reduces
the power required to heat the die 10 and means the
temperature can be kept more accurately in the die 10
as little heat is transferred to the bolster 54. Additionally
the thermally non-conductive holders 52 serve to elec-
trically insulate the die.

[0033] The die 10 is made of an extruded aluminium
section coated in a non-stick coating. The profile of the
working face 12 can be as shown or varied depending
upon customer requirements, for example crimp seal,
band seal, sealing cut, seal, cut and seal.

[0034] The bolster 54 is movable to carry the die 10
in to contact with the anvil 80. Also, the anvil 80 may be
movable to contact the die 10.

[0035] It will be seen that various modifications may
be made to the described arrangement. For example it
is possible that one could use fixed arms or clamped
side plates which will pass over the side of the anvil pull-
ing the plastics film down to either side of the anvil. In
this way tension is put on the plastics film which is able
to pull away from the die once the die is retracted.
[0036] It will be appreciated that other modifications
may be made to the described arrangements without
departing from the scope of the present invention, as
defined by the claims.

[0037] Figure 4 shows an alternative embodiment of
the present invention; a low thermal inertia die 200 for
use in sealing plastics material as it " floats" across a
working face in the form of plate 202. The die has an
electrical heating assembly 203 the same as shown in
figure 1, and which is mounted in groove 204 in much
the same way as shown in figure 1. A thermocouple is
provided in recess 206 in one of the flanges 208 for
sensing the temperature of plate 202. The plate 202 is
in the form of a cover and would need to be screwed to
one of the flanges 208. Alternatively, the plate could be
integral with the flanges 208, with the groove and recess
for the heating assembly 203 and thermocouple respec-
tively being provided from the reverse side of the die
200.

Claims

1. Apparatus for cutting or sealing plastics material,
comprising:
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alow thermal inertia die (10,200) having a base
portion for engagement by a bolster, a blade-
like portion, and a working face (12,202) which
in use opposes plastics material to be cut or
sealed, the blade-like portion spacing the work-
ing face (12,202) from the base portion;

a strip-shaped electrical resistance heating el-
ement (26,203) embedded in the low thermal
inertia die and configured to heat the low ther-
mal inertia die;

and a sensor (32) configured to sense temper-
atures of the low thermal inertia die;

characterised in that the blade-like portion
of the low thermal inertia die includes a groove
(20,204) adjacent and extending an entire length of
the working face (12,202), the strip-shaped electri-
cal resistance heating element (26,203) being em-
bedded in the groove (20,204) adjacent the working
face (12,202) with one elongate edge closer thereto
than the other, and in that the sensor (32) is con-
figured to sense temperatures of the working face
(12,202).

Apparatus according to claim 1, in which the tem-
perature sensing means (32) senses temperature
of a central region of the working face.

Apparatus according to claim 1 or 2, in which at
least one side or floor of the groove means (20) is
adjacent the working face (12).

Apparatus according to any one of the preceding
claims, in which the electrical heating element
(26,203) is covered in an electrical insulator (28)
and encased in a metal housing (30).

Apparatus according to claim 4 in which the metal
housing (30) is a snug fit in the groove (20,204).

Apparatus according to claim 4 or 5, in which the
metal housing (30) comprises a metal tube flattened
around the electrical heating element.

Apparatus according to any one of the preceding
claims, further comprising a bolster (54) for support-
ing the low thermal inertia die (10,200), and ther-
mally insulated means (52) for mounting the low
thermal inertia die on the bolster.

Apparatus according to any one of the preceding
claims, further comprising an anvil (80), with at least
one of the low thermal inertia die (10) and the anvil
(80) being moveable towards the other for biasing
the work face (12) against opposed plastics mate-
rial.

Apparatus according to claim 8, further comprising
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10.

1.

clamp side plates (56) on either side of the working
face (12) for contacting opposed plastics material
when biased between the low thermal inertia die
(10) and the anvil (80).

Apparatus according to any one of the preceding
claims, further comprising means (102) for control-
ling electrical current supplied to the electrical re-
sistance heating element in dependence upon
sensed temperature.

Apparatus according to any one of the preceding
claims, in which the blade-like portion has a depth
greater than its width in transverse cross-section.

Patentanspriiche

1.

Vorrichtung zum Schneiden oder Versiegeln von
Kunststoffmaterial mit:

einem Stempel (10, 200) mit geringer Warme-
tragheit, der einen Sockelabschnitt zum Eingriff
durch eine Einspannplatte, einen blattartigen
Abschnitt und eine Arbeitsflache (12, 202) auf-
weist, die im Gebrauch dem zu schneidenden
oder zu versiegelnden Kunststoffmaterial ge-
genuber liegt, wobei der blattartige Abschnitt
die Arbeitsflache (12, 202) von dem Sockelab-
schnitt beabstandet;

einem bandférmigen elektrischen Wider-
standsheizelement (26, 203), das in den Stem-
pel mit geringer Warmetragheit eingebettet und
zum Aufheizen des Stempels mit geringer War-
metragheit ausgebildet ist; und

einem Sensor (32), der zur Erfassung von Tem-
peraturen des Stempels mit geringer Warme-
tragheit ausgebildet ist,

dadurch gekennzeichnet, dass der blattartige Ab-
schnitt des Stempels mit geringer Warmetragheit
eine Nut (20, 204) umfasst, die benachbart zu der
Arbeitsflache (12, 202) ist und sich tber deren ge-
samte Lange erstreckt, das bandférmige elektri-
sche Widerstandsheizelement (26, 203) in der Nut
(20, 204) benachbart zu der Arbeitsflache (12, 202)
mit einer Langskante naher daran als die andere
eingebettet ist, und dass der Sensor (32) zur Erfas-
sung von Temperaturen der Arbeitsflache (12, 202)
ausgebildet ist.

Vorrichtung nach Anspruch 1, bei der die Tempera-
turerfassungseinrichtung (32) die Temperatur eines
mittleren Bereichs der Arbeitsflache erfasst.

Vorrichtung nach Anspruch 1 oder 2, bei der min-
destens eine Seite oder ein Boden der Nuteinrich-
tung (20) der Arbeitsflache (12) benachbart ist.
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Vorrichtung nach einem der vorhergehenden An-
spriche, bei der das elektrische Heizelement (26,
203) in einen elektrischen Isolator (28) eingehillt
und in einem Metallgehause (30) eingeschlossen
ist.

Vorrichtung nach Anspruch 4, bei der das Metallge-
héuse (30) mit einem Passsitz in der Nut (20, 204)
sitzt.

Vorrichtung nach Anspruch 4 oder 5, bei der das
Metallgehause (30) ein Metallrohr umfasst, das um
das elektrische Heizelement herum abgeflacht ist.

Vorrichtung nach einem der vorhergehenden An-
spriiche, die ferner eine Einspannplatte (54) zum
Abstltzen des Stempels mit geringer Warmetrag-
heit (10, 200) und eine thermisch isolierte Einrich-
tung (52) zum Anbringen des Stempels mit geringer
Warmetragheit an der Einspannplatte umfasst.

Vorrichtung nach einem der vorhergehenden An-
spriiche, die ferner einen Amboss (80) umfasst, wo-
bei der Stempel mit geringer Warmetragheit (10)
und/oder der Amboss (80) in Richtung des anderen
bewegbar ist, um die Arbeitsflache (12) gegen ge-
genlberliegendes Kunststoffmaterial zu drangen.

Vorrichtung nach Anspruch 8, die ferner Klemmsei-
tenplatten (56) auf jeder Seite der Arbeitsflache (12)
umfasst, um gegeniberliegendes Kunststoffmate-
rial zu berlhren, wenn es zwischen den Stempel
mit geringer Warmetragheit (10) und den Amboss
(80) gedrangt ist.

Vorrichtung nach einem der vorhergehenden An-
spriiche, die ferner eine Einrichtung (102) zur
Steuerung des dem elektrischen Widerstandsheiz-
element zugefiihrten elektrischen Stroms in Abhan-
gigkeit der erfassten Temperatur umfasst.

Vorrichtung nach einem der vorhergehenden An-
spriiche, bei der der blattartige Abschnitt eine Tiefe
aufweist, die grofRer als seine Querschnittsbreite
ist.

Revendications

1.

Appareil de coupe et de soudage des matériaux
plastiques comprenant :

une matrice a faible inertie thermique (10, 200)
présentant une partie de base pour étre enga-
gée par un support, une partie de type lame,
une face de travail (12, 202) qui en fonctionne-
ment s'oppose a un matériau plastique a cou-
per ou souder, la partie en forme de lame sé-
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parant la face de travail (12, 202) de la partie
de base ;

un élément de chauffage en forme de résistan-
ce électrique enroulée (26, 203) inséré dans la
matrice a faible inertie thermique et configuré
pour chauffer la matrice a faible inertie
thermique ;

et un détecteur (32) configuré pour détecter les
températures de la matrice a faible inertie
thermique ;

caractérisé en ce que la partie en forme de
lame de la matrice a faible inertie thermique com-
prend une cannelure (20, 204) adjacente a la face
de travail (12, 202) et s'étendant sur la totalité de
sa longueur, I'élément de chauffage a résistance
électrique enroulée (26, 203) étant inséré dans la
cannelure (20, 204) jouxtant la face de travail (12,
202) avec un bord allongé plus proche de celle-ci
que l'autre et en ce que le détecteur (32) est
configuré ,pour détecter la température de la face
de travail (12, 202).

Appareil selon la revendication 1, dans lequel les
moyens de détection de température (32) détectent
la température de la région centrale de la face de
travail.

Appareil selon la revendication 1 ou 2 dans lequel
au moins un c6té ou fond des moyens de cannelure
(20) est adjacente a la face de travail (12).

Appareil selon I'une quelconque des revendications
précédentes, dans lequel I'élément de chauffage
électrique (26, 203) est recouvert d'un isolant élec-
trique (28) et enrobé dans un logement métallique
(30).

Appareil selon la revendication 4 dans lequel le lo-
gement métallique (30) est étroitement ajusté dans
la cannelure (20, 204).

Appareil selon la revendication 4 ou 5 dans lequel
le logement métallique (30) comprend un tube mé-
tallique aplati autour de I'élément de chauffage
électrique.

Appareil selon I'une quelconque des revendications
précédentes, comprenant en outre un support (54)
pour soutenir la matrice a faible inertie thermique
(10, 200) et des moyens isolés thermiquement (52)
pour monter la matrice a faible inertie thermique sur
le support.

Appareil selon I'une quelconque des revendications
précédentes, comprenant une enclume (80) avec
au moins l'une des matrices a faible inertie thermi-
que (10), I'enclume (80) étant mobile vers l'autre
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pour incliner la face de travail (12) contre des ma-
tériaux plastiques opposés.

Appareil selon la revendication 8, comprenant en
outre des plaques latérales de serrage (56) sur cha-
que cbté de la face de travail (12) pour mettre en
contact les matériaux plastiques opposés lorsqu'ils
sont inclinés entre la matrice a faible inertie thermi-
que (10) et I'enclume (80).

Appareil selon I'une quelconque des revendications
précédentes, comprenant en outre des moyens
(102) pour commander I'alimentation électrique a la
résistance électrique chauffant I'élément en fonc-
tion de la température détectée.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel la partie en forme de lame
a une profondeur supérieure a sa largeur en coupe
transversale.
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